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Abstract of corresponding document: WO2005113139 

A composite oxide catalyst for use in the production of an unsaturated fatty acid by the gas phase catalytic oxidation 
of a corresponding unsaturated aldehyde by a gas containing molecular oxygen, characterized in that it is 
represented by the following formula (I): Mo12VaNbbCucXdSieCfOg (I) [wherein X represents at least one element 
selected from the group consisting of W and Sb], and has a specific surface area of 0.5 to 10 m<2>/g, a pore volume 
of 0.1 to 0.9 cc/g and a pore diameter distribution wherein the pore volume of the pores having a pore diameter of 0.1 
or more and less than 1 mum accounts for 10 % or more of the total pore volume, the pore volume of the pores 
having a pore diameter of 1 or more and less than 10 mum accounts for 30 % or more of the total pore volume, the 
pore volume of the pores having a pore diameter of less than 0.1 mum accounts for 20 % or less of the total pore 
volume and the pore volume of the pores having a pore diameter of 1 0 mum or more accounts for 1 0 % or less of the 
total pore volume. 
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& m m * # 



5 ##4££-f, /*ITA(l)4^tf. JL«s4L^^*0. 5~10mVg , £fl 

0. 1 ~ 0. 9cc/g, ^9^L il^A 0. 1 ~ &ffi 1 »mft&)3lPfr&ftieilL&. 
isilL&fc ft 1 0 % ill 0 % «* Ji , 1 ~ ^ J* 1 0 n m # fetf USfr 

30 30% iSAJi, fa&jL^iM* 0. Um # 
L/*/r £ #7 iall&ft && ft 20% A 20 % « T . A^h %alljL&& 1 0 
10 pi m & 1 0 m m »5* 6s:jL/9r £ mi&fc && telL^fc ft 1 0 % i& 1 0 % # T 
fttoHl&fr^, 

Mo 12 V.Nb b Cu c X d Si e Cr0 8 (1) 

(At> ^A^*.«t^T»aT^#^, X^^lj W^Sb ttf-E-jV*— # 
tg^t, a, b, c, d, e, f ^ g ^F-g^^^-^b, 0 < a < 12. 0<b 

15 <12, 0<c<12s 0<d<8, 0<e< 1000, 0 <f< 1000, g 4.* (1) ftM& 
&&.frft&4tJt#l$Lft$L) . 

szyLft&mwtm. 

3. *L#J*J|5. 1 «, 2 fiJT&ftX&^k&WtMft%\&7T&, 

20 # ft si ft &i&n , fern * a # 2 a 
2 ^MXftmc*m^, #m$Lm&*m^mmft&ft&fo^ftfc& 

4. £U'J^ 3 W&ftX&^^mZft)ftM4r7T&, 

25 ISJ 2 #ti& 2 ftM^ftmtmfr^&^fymZ 5 M m A 5 n m M±ft$L4t*k 

#^#iit4Nfr * A*# AS , # AS 

6. ^M^J^l^2^ftX^^W^Mft^-^-T, #\mttfr 

7. 3-5 ^te—^&ft^&TT&m^fttj&^&m^ 
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mmm 



5 

10 

15 i^^.ii^^.^Hn^^^^^^^^^^.^i^^,!!'*'^ 300 

20 it*, ^^^jt^Mm^^^^^mmm^^ 

1 HA 7*#^ MonNb.V fc Cu c Si d C e XfY f Z h 0 1 (iCt> X 
4^TI ^tfjM.'}' 1 *MLifr» Y;M^£) Mg. Ca. Sr. Ba 1L Zn +¥)M.>y 1 
Z^-^i&i) W , Ce » Sik Cr> Mru Fe. Co, Y, Nd. Sou Ge^LTi 
25 f¥)M-'Jr lftfL-fc. a, b, c, d. e, f\ g h jk-fc£~st-$:tf]J& s f-tb, 0<a 
<12, 0 < b < 10. 0<c<8, 0 < d < 1000. 0 <e< 1000, 0 < f < 2. 0 < g < 5. 
0 < h < 5, i %JfttiL%~&&^ fc£ Si C 

3 *h , ^#'JiUfe 2 4^ T -*t/fl (Mo) . (V) b (A) . (B) d (C) e (D) f (0) , (£, 
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+ , A&nri&lj W^LNb + 1 B^^i££j Fe, Ok Bi, Cr A 

S t^^-!>" i*M^t, C £] ^4r^^4i^M ^tfjS-'y 1#tL^„ 
a=12 ftj", b=2~14, c=0~12, d=0 ~ 6 , e=0~6, f=0 ~ 30) JLfcb^ 
$>fa%) 0. 50- 15. 0m7g, ^WAfl. 10-0. 90cc/g , ^'J*^f 0. 1 - 1. 0 
5 urn. 1. 0- lOjam^. 10- lOOum tftejlft & 

$L>y 10*4, 10%*jL#fc*L^tf4*4fc#]. ii^'Jil.fcU^Wf 7* 

-M'JiLAfcl: 2003 - 200055 -f^-R 

^M'JiL&l 2: #^f^ 5-70502 

15 J^a^r*)^ 
20 

^ !fl # # T &J'J Jiit B & , II 4 
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*#^-f, /ST^^UD^M^, XHi4L«^4.0. 5~10m7g , *9 
^L^A 0. 1 ~ 0. 9cc/g, JLMf^Li.^ 0. 1 - ^ lum^WU^ 
15 iw.fL£:*?4.&i«*L£4k*$ 10%*,10Ki5lJi, £w2ljL*£# 1 ~ lOjum tft 
£ni^L#r £ # te.|L&jfejt.& *w*UMr# 30 % iK, 30 % « _L , 0. 1 

ix m #6j:?L#r £ ¥j 20 % & 20 % #T> jtb^h^^LjL 

lOMmi^ lO^m «t Ji^*»^L/Sf £tf &*L&^4.&^L£-jfctf 10 10 

20 Mo 1J V.Nb fc Cu.XdSi.CrO i (1) 

, MMttt^T^tl. X4Uf&£| WASb t^jJ-^— # 
TC-t". a, b, c, d, e, f A g Jk^^^tik^iM^^^ $A0<a<12, 0<b 
<12, 0 < c < 12, 0<d<8, 0 < e < 1000, 0 < f < 1000> g 1ft & 

25 (2) x&(i)m&(tiX.4-*AbtoiiLw>M, 

KMft&Gtil Si AC ¥)&%-mtfrty, titfi&.'T&XmMl 2 *ftK, 2 Tft^Ji 
30 4Mb, #^#-^#^7K^^^t>gLii#^^#J 
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(4) ±i£0)W&tf£&^&!foWtmtfM4rzr&, ^t^it^^fS]^ 2 
#iSl 2 ftUJLift$L4tik.&3LA J t-%&& 5 urn A 5 um 

(6) &±&a) & M m&tfX&&ft&mm&&T , *m&%^&% 

(7) £_hi£(3) ~ (5) ^teft-^PJ\z&tb*\&7r&mt%ttX&%^®m^ 
10 ^#g£t#3T&-. 

^ *b , & -f m ft *j & « ^ h m m%m^ <tf & & 

25 a. b. c. d. e, f ^ g ^'J^^^fii. £-t> M0.Ka<6, 0. Kb<6, 

0.1<c<6, 0.01<d<6> 5<e< 500, 5<f < 500. 

&^&2L*ft ^Xi£iM.MmtM > ##tMu&^# 0. 5 ~ 10m7g, VLi& 

0. 7~5mVg, ^^UMp># 0. l~0. 9cc/g, 0. 15 ~ 0. 5cc/g. -ft 

4fc*J teZlfr^A, 0. 1 ~ 1 (a m ^ £m-?l#r £ tf) 

30 ^L^;fot<Hj 10%i^ 10%^_L, -t£i& 15 -40% , £931 £.43: 1 - 10 \x m 

tfte3lft£tfi®ll!$.fo&&&slL&fctfi 30%iSl 30% #_L, 45 ~ 80% , 
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itt m 4? %5/UJH 



0. 1 jam tfi$lJlJ i JT&tfi®ll&fr>&&i®3l&fctf) 20%* 20% 
vXT, 15%* 15%^T, ib*\'te3li.&lQiim$ t lQiimMXMito3l 

#f £ # istfl&fc totfl&fctfl 10%* 10% ^T, ^iiA 5 % * 5 % «* T . 
Pp<lbtfllt'ffc#JfeA^BW, <fB.ySL$fi£ft&l3Lfr^flf, m-h>/stiL¥jtb$LW—ft 
5 «fe . LdM? , &■ t ft&*L£4S 0. 1 ~ 1 m m Ml to&m £ itf 

^L^jfc^&J^jL^ 1 ~ £i* 10 n m<Hj^l#f * <Hf^l&^^fcA&^U#- 
60%* 60%#_t, 4fci&80%* 80%#JiBt, 

itb^h, &2LW^mMtb4L&fc, ^UMIL&W-^ bet 
&^-§:&4tMtfi&fcfc, ft, te&jL&&taZl&&&foM&J&^&tMi?L$- 

# , .iaii^#^^** (i) ^r^^^JM** 

^6$ Mo, V, Nb, Cu> X. Si * C W#*JS4fcH**#M#l + HMi, 
###J 6^ -4Mfc4fe ^ 7jCj£&*^&i£;ff -f- ft *>j , 

\^&fri£mr^tfi7j&, (4) &xft±&ti&&&>%it&&frifr&4f>& 
20 ^ • ^*ka^^*, *#d) ~ (4)&^^r*, mm 

its., Ifti&M) «mt n *»4b#*.#(*AAAL)^il, Afc K #Xik^ 

25 iifi^— ^.H«J-f5J^8^H^^^ l ^4t~24 'Mfrtt&ffl, Jii£<ft— 
~ 2 00 *C Mj It m . 

ft%^y>}tfi&faw, ^^mt^\m 
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10 >y 2 #^4fc^(SiC)^Bt, fc^T&#J**#J#^to*Jtf 

fit} £ ¥j tfeftl ktfmtM , -*HJU8 &&&tf)$L4Z*k&M%&, 

#-f-J$J&# 5 n m ^ 5 m m ^ Ji6^^^^^^-^^^ 5 m m ¥}4U&ik 

3 Mm i& 3n«n^-t» 5 m m i*. 5 m j# Ji . -f-^l^ 

4£ 5 jam jS, 5 u m ^Ji^^t^^^L-^^-^^^^^ 5 /a m *4fc4UM^'ffc 
ffifcb^, 1llr#/^*(**fcb) ^i^ 20 - 95/80 - 5, 70 - 95/30 - 5. 

4lMfcrtJ #J£-i# Bt , J3«J 1Tifc*J4hJiifctf4*4fc#] 

tetfT&Afrti&&&fc&totfi&i-tt:-£ ioo 

100 - 2000 sM**4.*fcJii£Tfc;fc*tf^*ltf-, 
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& w # ffl/un 



frit, ^ii4-^riS.~2001C, 70'C~100t:, 
1 ~ 24 * Bt , frQLi&ikft 30 ^Ht ~ 6 'J> Bt&^&S. 

tfrifiAitlM. 90 - 200X:, 130-C~170'C„ ftifc-f-aMfc-f-* 

10 #vKi##M£;# 10 ~ 200 nm. 

&tfi%t&&Q*h*m. vt&ft&&&&&5*m 

100 £*<ffr#,&<f*/fj 1 ~ 50 t 

20 it*if<^^^*4B)H-f &AtJ£*Ml 100 tir^ii-t^ 1 ~ 30 tt 

-5«4*#J, ^&>1##^^##*, *nsijfUfl (A) (B) 
# A AS , (C) *Mt-t*Uttt ^ASl^it^^AS^^^AS. 

i&t-sT&M 250 ~ 600°C, 300 - 420X3, ^BtfHj A 1 ~ 50 
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W-k*,*L&ft1%m 1-15 #4(5 % , £"?-&Jl 0. 5 - 25 #^R % > 0 ~ 

40#^>%, ~^t*£^>\±\fc20-80frfo%^¥j)&&%, & 250 ~ 
5 450X3* 0. 1 - IMPa ^MT. £Wafc£.(SV) 300 ~ 5000 * 8T\ i&AJ»J 
^LJ*l^^ii 15 ~ 50mm ^^^-f^-^^^Ji^^^^J^Ji. 

10 

^ #§£#^4*- C£ # % ) =1 00 x C£j£ i5*frfflMfc #t) / >*i#g£ 
15 #^*t) 

i5*lfr*U&#^M## %)=100 x (£/k<#^#^#IO/(#^itfj^#6£ 
20 1 

^T^I'H-^^^^^^A^^M^A Mo„V 2 . 4 Nb 1 Cu,Si2 M C J .o & 

&,£M<-1446 nlia^lij 80'C , ii^#M^^^t^^207g, 
4d>4ft,g£#- 27. 5g. f&J&fo/^i&iK 204ml + ^^^"^^^ 48. 6g i#*«.#)7Ki&- 
25 #;fc/\JUMfc4fc 19. 3gii^f^+, #J#iJUfc>ft.. 

fttfiMfcfc + ^vM^IMS 7 jam 626g 1 Mm 

tf)$L4l*k&fr 156g te^i^&^M 130°C^f-f 

^t^^-t^ 1-5 «%^^^it#>a^, -fM'h^tf /M*;Mt 

30 # T tfmtM , 20 - 28 9 &#<#4Mb#] 0. 3g , 
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ft W & 19/111 



ii^M/k^U^ (^#^: 5 % , 8 % , 7jc^.j^ 15 % , IL^: 
72 4Mk%K & SV #^iBtl^ ^^#^^^fr/^^#l^J 
#;M&#>#0 14900 'hH-^ftT&ft&M. 

5 *ri<j£iftJk>S-, iM^/f^ 200-Ci& 200X3 i-X_t*g.&fe, J.T^ 400TC^ , 

ii^fcrtttm^tf totems m^x&^&mzm 

m^tjgL&fttti^l-Jk l %Jk 2. 
10 2 

^T^^'J^(^^^^^^^il^^M^^A MonV 2 . 4 Nb l Wo.5Cu 2 Sb 1 Si 2 „oC 200 

1446ml **&J>iJ 80'C , i&m*mm WmmS; 201g, 
^4«43r26. 7g, 21. 9g. &,£tSj# + ;fr^iLfUfc# 13. 8g, #ia 

15 /v&?JC 204ml t^«SMfH7. 3g ^«#l7jC^,ic>viL^^ 18. 7g, 

fti%^^^fa^3t&)*3L& 7 jam tfi*$iVC*k&^ 626g ;3L-f-*$*M2 1 jam 
^>5&-fc*».*- 156g, &^i£#4ft#>&^ 0 #^^^a^5ij 130'Cii^f 
i 1 ^. #^&#t^ 1-5 *J:%i#;S,f^f>&^, -fM'J^^^^^L 
20 i&ffM, &^%m^mr&%J^M 380°C^ 3 'J>St6^«^t^^t 

tb^^J 1 

25 ^T^'J4-^»a^^^l«^^|JL^,^,A Mo 1I V J4 Nb 1 Cu I Si 1 .,C 2M 

t 1446ml *i&SiJ 80TC , &ffi#ikMft&&mW4Q8L& 207g, 
fa&MJ® 21. 5g, $,£ft#t^&7J<- 204ml t&#F#*i.SMfl 48. 6g 

30 i$m&^>& t *»A.-f- 7 u m tfi$L4t*k&& 782g j^^i^f 

^^« P ^f'J 130*Cii#-f^ o &^6£t»*l. 5«%itf;S 
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2 

:faT^]4H£lU^tf#AA^#&AA4. Mo„V I . 4 Nb 1 Cu 2 Si lo .C 2 ,o ift$L 

■WHbifc&fr 1446ml p&a&SiJ 80'C , itdt^it*^**)^^^** 207g, 
10 fa®MJ& 27. 5g, flU^iSj-g-t^^**^ 204ml t^/$Mr^S£^ 48. 6g tfj*jlg£. 

fti*&#& + ;fa/^^*M2 1 Mm 782g 
j*^. tei£jM*>a>M 130'Cii^^. 1- 5 $*%^^ 

,S^t>&^, -flWH'SAJt AS^^-fr A*!, te^-ft/fltej&tf-^&^Uitt 
15 3801C*& 3 *Bttf A^^ib'ffc'HitfJ. ^^^fc^l^tf^T^Nfr 

•iMh 4. 1 0. 1 ~ 1 Mm 

20 £ 1 ~ 1 0 M m <tf £9-JL#f * tfj + ^ fcb#J . 
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« m 45 mmm 
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